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Ocean Breeze Ranch
5820 West Lilac Road
Bonsall, California 92003

Attention: Mr. Jim Conrad

Subject: Geotechnical Evaluation Update for Ocean Breeze Ranch, Bonsall,
San Diego County, California

Dear Mr. Conrad:

In accordance with the request and authorization of Mr. Pete Fagrell, with Helios Property
Solutions, LLC, this summary report updates the results of GeoSoils Inc.’s (GSI’s) previous
geotechnical evaluations for the Ocean Breeze Ranch property in the community of
Bonsall, San Diego County, California. The purpose of this review was to update, as
warranted, the previous conclusions and recommendations regarding the on-site
geotechnical and geologic conditions and their impacts on proposed, residential use site
development, from a geotechnical viewpoint.

The field work, laboratory testing and analyses for this study were conducted previously;
however, the proposed residential development has been reduced in magnitude, and the
reduced residential footprint (Planning Areas [PAs]) and roadways, remain in areas
previously evaluated. Accordingly, the geotechnical conclusions and recommendations
contained in GSI (2015 and 2016 [see Appendix 1]), remain pertinent and valid. The
proposed maximum height cut and fill slopes are analyzed in this current update
(Appendix 2). The previous PA specific geotechnical conclusions and recommendations
are modified herein, as appropriate, and are included in Appendix 3. All other conclusions
and recommendationsin GSI (2015 and 2016), should be appropriately implemented. The
previous analyses are not repeated herein; however, for convenience, GSI (2015 and 2016)
are included in Appendix 4, as PDFs (on CD only).

SITE DESCRIPTION

Theirregularly-shaped property consists of about 1,402.52 acres (gross), located along the
southern margin of the San Luis Rey River Valley, in the vicinity of Dulin Ranch Road,
including hilly and more rugged terrain generally between Dulin Ranch Road and West
Lilac Road, in the community of Bonsall, San Diego County, California (see Figure 1), south
of Mission Road/Highway 76, and west of Interstate 15.
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Topographically, portions of the property (Planning Area PA-2) within the San Luis Rey
Valley floor area are generally of a flat-lying/low gradient. South of the river valley
(generally south of Dulin Ranch Road), the westernmost third of the property ascends from
the valley floor to somewhat more rugged, inclined terrain, with slope gradients generally
steeper than about 4:1 (horizontal to vertical [h:v]), that form a roughly east-west trending
ridgeline across the southern portion of the site (Planning Area PA-1). Within the
remaining, easternmost portion of the property, the relatively flat-lying river valley floor
transitions to moderately sloping terrain, with north facing slopes at gradients generally on
the order of 4:1 (h:v), or less (Planning Area PA-3). As with the western portion of the
property, these low/moderate gradient slopes ascend to somewhat more rugged, craggy
terrain along the southern portion of the property. Drainage is generally directed
northward, from the crest of the east-west trending ridgeline, toward the San Luis Rey
River, via tributary drainages incised into the north facing slope. Onthe backside, or south
side of the ridge, drainage is generally directed offsite to the south.

The relatively flat-lying valley floor portion of the site has elevations ranging from about
175 to 225 feet Mean Sea Level (MSL), with the area of low gradient slopes, south of the
valley floor, ranging from 175 to 225 feet MSL at the valley floor/margin, up to
approximately 250 feet MSL. The somewhat rugged, steeper terrain that ascends to the
south and southeast, range from about 250 to as much as 825 feet MSL. Thus, overall
relief across the site is on the order of about 650 feet. Portions of the site (i.e., valley floor),
generally within the low/flat-lying portions of the site, lie within a San Diego County
100-year flood plain.

The property is currently used for both equestrian and agricultural purposes. Existing
improvements generally consist of an equestrian facility located within the low lying,
northerly portions of the site (paddock areas currently located within of Planning Area
PA-2), with an existing residence/ranch house, located within Planning Area PA-1,
overlooking the equestrian facility. Scattered outbuildings were also noted throughout,
and generally located in close proximity to the equestrian facility. Vegetation generally
consists of some native trees, planted trees, grass pasture, areas of irrigated row crops,
groves, and also areas with native grasses and brush.

PROPOSED DEVELOPMENT

The proposed development generally consists of three (3) planning areas (PA-1 through
PA-3) distributed throughout the property, as shown in the following table:
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OLD NEW APPROX. NUMBER
PLANNING AREA PLANNING AREA OF LOTS ST
PA-2 PA 1 144 Lots 5,000 sq ft Lots. Graded Pads Indicated*
PA-3 PA 2 237 Lots 4,590 and 5,000 sq ft Lots. Graded Pads
Indicated*
5-Acre minimum Lot sizes. Raw Land, No
PA-5 PA3 14 Lots Grading Indicated*
Hillside Estate Parcel 1 Lot 24'.24 Acres. Raw Land, No Grading
Indicated*
School Parcel Raw Land, No Grading Indicated*
* - per PDC (2019b)

As indicated above, Planning Areas PA-1 and PA-2 include the construction of
approximately 381 single-family residential structures, and associated improvements.
Planning Area PA-3 consists of approximately (14) larger estate-size building lots, and
associated improvements. Cut and fill grading techniques are anticipated to bring
Planning Area PA-1 to the desired grades. Within Planning Area PA-1, maximum cut and
fillthicknesses on the order of about 50 feet, and 45 feet, respectively, are anticipated, with
graded slopes ranging from about 95 feet (cut [roadway]), and 50 feet (fill) in height, at
gradients up to 1.5:1 (horizontal to vertical [h:Vv]), or flatter, for cut slopes, and 2:1 (h:v), or
flatter, for fill slopes. Within Planning Area PA-2, maximum fill thicknesses on the order of
10 to 30 feet, are anticipated, with graded slopes ranging up to about 51 feet, or less, in
height, at gradients of 2:1 (h:v), or flatter.

In Planning Areas 1 and 2, the project proposes streets which will be constructed to meet
public standards. Street A, the primary backbone loop road, will connect to
West Lilac Road attwo locations. Street B, a secondary loop road, encircles Planning Area
PA-1 and connects in two locations to Road A. Internal neighborhood roadways will
connect all portions of Planning Areas 1 and 2, to either Road A or B.

Access to Planning Area PA-3 will be by private road. The primary backbone road through
this planning area will be a segment of Dulin Road. This road segment will connect to
Road B at the western end of Planning Area PA-3, and at the eastern end of the project it
will connect to the existing segment of Dulin Road located within the Rancho Monserate
mobile home community. This segment of Dulin Road will include private access gates
constructed at the western and eastern ends.

We anticipate that structures will be one- or two-story buildings utilizing typical foundations
on grade, with wood frame and/or masonry block construction. Building loads are
assumed to be typical for this type of relatively light construction. Sewage disposal for is
understood to be accommodated by tying into the regional sewage system. The need for
import soils is unknown, based upon the data provided. The approximate limits of each
planning area are shown on PDC (2019b), and are also indicated on Figure 2 included
herein. PDC (2019b) is used as the base for the 400-scale Geotechnical Map, Plate 1.
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SLOPE STABILITY ANALYSES

General

GSl performed a slope stability evaluation utilizing the geologic conditions, observed inthe
subsurface explorations completed previously, for maximum planned cut and fill slopes
within the project.

Analyses have been performed utilizing the two-dimensional slope stability computer
program "GSTABL7 v.2.004." The program calculates the factor-of-safety (FOS) for
specified surfaces or searches for the block, or irregular slip surface having the minimum
FOS using the Janbu (non-circular block) method. Shear strength parameters used were
obtained from prior laboratory testing of representative samples of site soils.
Representative cross sections were prepared for analysis of maximum planned cut and fill
slope stability (see Appendix 2).

Gross Stability

The stability of the planned maximum cut slopes and fill slopes was evaluated. These
slopes vary up to approximately 96 and 51 feet in height and at slope gradients of 2:1 (h:v),
for cut and fill slopes, respectively. Based on our current analysis, using the available soil
parameters, the slopes appear to be stable, possessing an adequate FOS (greater than
1.5 static and 1.1 seismic). The results of our slope stability analysis have been included
as Appendix 2.

All graded slope construction will require observation during grading in order to evaluate
the findings and conclusions presented herein and in subsequent reports. Our analysis
assumes that graded slopes are designed and constructed in accordance with guidelines
provided by the County, the 2016 CBC (CBSC, 2016), the latest adopted version of the
“Greenbook,” and recommendations provided by this office. These slopes are generally
anticipated to be stable, assuming proper construction, routine and periodic maintenance,
and normal climatic conditions.

Temporary backcuts for construction slopes and keyways, are anticipated to be 1:1 (h:v)
or flatter, and are anticipated to have a static FOS of 1.2. Should perched groundwater or
other unexpected conditions be exposed during excavation, the project geotechnical
consultant should review the conditions and revise recommendations as needed.

Surficial Stability

Surficial stability was evaluated for graded slopes constructed of compacted fills and/or
bedrock soil (see Appendix 2). Our analysis indicates that proposed slopes exhibit an
adequate FOS (i.e., >1.5) against surficial failure, provided that the slopes are properly
constructed and maintained, under normal rainfall.
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Onsite soils are erosive. Planting and management of surficial drainage is imperative to
the surficial performance of slopes. Foot traffic and other activities that exacerbate surficial
erosion should not be allowed to occur on slope faces.

UPDATE SUMMARY

Based on our review of the available data (see Appendix 1), as well as previous field
exploration, laboratory testing and geologic and engineering analysis, the proposed
development of the property appears feasible from a geotechnical viewpoint, provided that
mitigation measures presented in GSI (2016) and summarized in this report (Appendix 3),
are properly incorporated into design and construction of the project. The most significant
elements of this review are summarized below:

1. The site occupies the southern flank of a portion of the San Luis Rey River valley,
consisting of a relatively flat-lying valley floor to the north, with bedrock highland to
the south. Flat-lying ground in the vicinity of (primarily north of) Dulin Ranch Road,
and generally within the 100-year flood plain, is underlain with Holocene alluvial
sediments. Lower slopes descending to the valley floor, and flatter than about
4:1 (h:v) are developed on deposits of Quaternary (Pleistocene)-age older alluvium
(stream terrace deposits). Steeper slopes and upland areas are primarily underlain
by igneous granitic bedrock (tonalite), with minor outcroppings of granodiorite and
metasedimentary rocks occurring in the northeastern margin of the site, outside of
the proposed development.

2. In general and based upon the available data to date, regional groundwater is not
expected to be a major factor in development of the more elevated portions of the
site (i.e., areas underlain with deposits of older alluvium and/or granitic bedrock).
Within lower-lying areas underlain with alluvium, groundwater was encountered at
depths ranging from approximately 11'2to 18"z feet below existing grade within the
San Luis Rey River drainage area, to slightly deeper, perched water tables within
adjoining tributary drainages, and is anticipated to be a concern during
development in these areas, including any deep utilities. This corresponds to
fluctuating elevations ranging from about 169 to 189 feet above MSL within the
San Luis Rey River drainage in the vicinity of Planning Area PA-2 (down gradient to
the west), and this phreatic surface rises with the elevation of the drainage, to the
east. Additionally, owing to the relatively cohesionless nature of near-surface soils,
perched groundwater/sloughing should be anticipated during excavation. A
shallow groundwater table will be encountered during removals/excavation within
alluvium, primarily within Planning Area PA-2.

3. Proposed cut and fill slopes are anticipated to be grossly and surficially stable,
under normal conditions of care, regular and periodic maintenance, and the
prevailing climate. Site soils are erosive.
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10.

The presence of landslide deposits, slumps, or other significant forms of mass
wasting were not observed nor encountered within the site.

GSI’s review and field exploration indicates no known active faults are crossing the
site, and the site is not located within an Alquist-Priolo Earthquake Fault Zone
(California Geological Survey [CGS], 2018). However, strong shaking should be
anticipated should an earthquake occur on one of the nearby regional active faults,
and liquefaction effects within alluvial soils should be anticipated, if not mitigated.

The proposed structures and foundations, as well as other supporting infrastructure
should be designed to resist seismic forces and deformation in accordance with the
criteria contained in the 2016 California Building Code ([2016 CBC], California
Building Standards Commission [CBSC], 2016). Based on our site-specific seismic
hazard analysis, appropriate seismic design parameters are provided herein.

Based on our prior analysis, the potential for liquefaction to adversely affect those
portions of the site underlain with older alluvium and/or granitic bedrock is
considered low. Regardless, some seismic induced deformation should be
anticipated due to densification, as discussed therein (GSI, 2016). Owing to the
depth to groundwater, relatively low density, grain size, young age and lack of
cementation, the potential for liquefaction and seismic densification to adversely
affect those portions of the site underlain with younger alluvium is higher, when
subjected to the design level earthquake, based on the available data, and will
require mitigation by removals and/or engineering design.

Based upon our experience in this area, and the seismic refraction data previously
obtained, assuming a D9L, or equivalent, bedrock within cut areas of the site appear
to generally be rippable (i.e., seismic velocities of less than about 6,000 feet per
second [fps]) at depths ranging up to =30 feet from existing grade. Rock breakers
and/or blasting should be considered during preliminary planning and budgeting
for excavation depths (including foundations and utilities) greater than about
+30 feet from existing grade, on a preliminary basis.

Using the 3,800 fps cut-off for non-rippable trenching, assuming a CAT 235 hoe, or
equivalent, it is likely that some areas will require blasting (e.g., “line-shooting”) for
trenching of utilities onsite. Seismic velocities near, or exceeding 3,800 fps
generally occur at depths ranging from depths as shallow as =9 feet, to as deep as
about =38 feet from existing grade. A conventional backhoe would likely encounter
practical refusal at shallower depths.

Excavation within bedrock areas exhibiting a seismic velocity of >5,000 fps will
generate appreciable quantities of oversize rock >12 inches in size, requiring
specialized placement techniques during grading. In addition, hard rock requiring
blasting, rock breakers, etc., may not be entirely precluded from occurring near the
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surface, and may also generate oversize rock. Accordingly, oversize rock
(<24 inches in size), may be placed in fills deeper than 10 feet from finish grade,
subject to governing agency approval, or may be crushed to reduce their size for
standard fill placement. Considering the thickness of proposed fills and the
proximity of groundwater below existing grade, there are limited areas on the
project that willaccommodate the hold-down distance of 10 feet below finish grade,
and that have significant volume for oversize material placement. Thus, onsite
crushing of oversize materials to less than 12 inches may be necessary. This
condition will need value engineering to evaluate the feasibility of either oversize
rock placement and/or crushing oversize materials onsite.

11.  Representative samples of near surface site soils were tested for expansion
potential. The Expansion Index (E.l.) test was performed in general accordance
with ASTM Standard D 4829. The laboratory test results indicate that the soll
expansion potentials are generally very low (E.l. 0 to 20). However, this does not
preclude the presence of higher expansive soils locally onsite.

12. Representative samples of site material has also been evaluated for corrosion,
soluble sulfate, etc. Laboratory testing indicates that site soils generally have a
negligible (not applicable) sulfate exposure to concrete, per Table 19.3.1.1 of
ACI 318-14 (perthe 2016 CBC [CBSC, 2016]), and the use of Type V cement is not
required. Corrosion testing (pH/resistivity) indicates that the soils are slightly
alkaline (pH of 6.45 to 6.99) with respect to soil acidity/alkalinity, and is mildly
corrosive to ferrous metals when saturated (saturated resistivity of 1,800 to
3,400 ohm-cm [California Highway Design Manual, 2012]). Chloride content of the
soil was measured as 122 to 192 ppm, which is slightly elevated. Alternative testing
methods and additional comments should be obtained from a qualified corrosion
engineer with regard to foundations, piping, etc. Additional corrosion testing should
be performed at the completion of site grading to further evaluate geotechnical pad
characteristics.

13. A settlement analysis was previously performed for three (3) general, as-built
conditions anticipated onsite, in consideration of both static and dynamic
settlement. Group 1 areas (i.e., lower elevations of Planning Area PA-3, and a
portion of Planning Area PA-1) would consist of engineered fills placed over older
alluvium, Group 2 areas (i.e., Planning Area PA-1, and the upper elevations of PA-3)
would generally consist of engineered fills placed over granitic bedrock, and
Group 3 areas (Planning Area PA-2) would be where portions of the site overly
alluvium below the groundwater table. Group 3 areas may also display an
increased potential to be affected by lateral spreading during a seismic event. A
discussion of settlement potential for each general area is presented in the text of
GSI (2016). Due to high estimated settlements within Planning Area PA-2,
additional review and field investigation is recommended.
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14.

15.

16.

17.

18.

It should be kept in mind that drainage reversals could occur, when considering
post-construction static and seismic settlement within Planning Area PA-2, if
relatively flat yard drainage gradients are not periodically maintained in areas
underlain by alluvium. Similarly, gravity flow utilities in areas underlain by alluvium
are also subject to possible drainage reversals or deflections, considering the
magnitude and angular distortions of settlement reported herein.

The treatment of existing ground prior to fill placement for specific areas of the site
will vary according to each of the following two (2) general cases:

Case | - Areas underlain with near surface, older alluvium, and/or granitic
bedrock.

Case Il - Areas underlain with loose alluvium and a shallow groundwater
table (i.e., alluvium left in place below the groundwater table).

A discussion of specific recommendations for each case is included in the text of
GSI (2016), and summarized in Appendix 3 of this report.

Given the potential for settlement, expansive soils and lateral movement due to the
design basis earthquake, Planning Area PA-3 should be further evaluated using a
truck mounted drill rig.

All existing structures, utilities, deleterious debris, and vegetation should be
removed from the site and properly disposed, should settlement-sensitive
improvements be proposed within their influence. It should be noted that the
2016 CBC (CBSC, 2016) indicates that for fill placed under the purview of the
grading permit, removals of unsuitable soils be performed across all areas to be
graded, not just within the influence of the structure. Relatively deep removals may
also necessitate a special zone of consideration, on perimeter/confining areas. This
zone would be approximately equal to the depth of removals, if removals cannot be
performed onsite or offsite to mitigate site perimeter conditions or existing utilities.
Thus, any settlement-sensitive improvements (walls, curbs, flatwork, etc.),
constructed within this zone, may require deepened foundations, reinforcement,
etc., or will retain some potential for settlement and associated distress. Current
conditions indicate compressible colluvium, alluvium, weathered older alluvium, and
bedrock, which should be included in remedial grading efforts.

In general, support of the new building(s) and structures may be provided entirely
by engineered and compacted fill. As discussed herein, onsite soils appear to be
very low, to possibly low expansive. However, the potential for higher expansive
soils cannot be precluded locally.
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19.

20.

21.

22.

23.

24.

Based on the underlying conditions supporting engineered fills onsite, the as-built
conditions will likely result in at least three (3) different foundation
design/construction scenarios. Refer to the foundation recommendations sections
of GSI (2016) and Appendix 3 of this report. These foundations will require various
ground treatments (recompaction, improvement, overexcavation) prior to
placement, and discussed herein.

Retaining wall design and construction recommendations are provided in
GSI (2016). Onsite soils are generally very low expansive, to possibly low
expansive, and appear suitable for wall backfill, without select import, subject to
verification testing.

Recommendations for concrete (PCC) and asphaltic concrete (AC) pavements are
provided in GSI (2016). The majority of site soils anticipated at finish subgrade
elevations are anticipated to be relatively sandy, and are considered to provide
relatively good subgrade support for roadways. As such, County minimum
pavement sections should be anticipated.

Storm water infiltration feasibility was evaluated for each of the three (3) dominant
geologic units onsite (alluvium, older alluvium, and granitic substrates) in
GSI (2016). Supplemental infiltration and percolation feasibility studies have
subsequently been performed by GSI for the current layout, and are listed in
Appendix 1.

Adverse geologic structures that would preclude project feasibility were not
encountered. However, the potentially liquefiable and compressible deposits of
alluvium will require more investigation in order to develop a program of ground
mitigation and/or specialized foundation/infrastructure designs, as discussed herein.

The project design features summarized herein, and presented in GSI (2016),
should be incorporated into the design and construction considerations of the
project. If the design information and/or assumptions used as a basis for the
geotechnical recommendations do not reflect current design information, GSI
suggests a review of the current design(s) and modification of the geotechnical
recommendations as needed.
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ADDITIONAL STUDIES

Given the likelihood of significant seismic induced settlement on Planning Area PA-2,
variable thickness fills and potential for steep buried contact(s) in Planning Area PA-3, GSI
recommends that additional CPTs or hollow stem auger borings be performed in both
areas, respectfully. Additional borings are recommended in Planning Area PA-2 to
delineate: a) depth of alluvium (Qal); b) shape of buried formation/bedrock and alluvial
contact; c) presence of fine grained soils or oversized earth materials; and d) groundwater.

LIMITATIONS

The materials encountered on the project site and utilized for our analysis are believed
representative of the area; however, soil and bedrock materials vary in character between
excavations and natural outcrops or conditions exposed during mass grading. Site
conditions may vary due to seasonal changes or other factors.

Inasmuch as our study is based upon our review and engineering analyses and laboratory
data, the conclusions and recommendations are professional opinions. These opinions
have been derived in accordance with current standards of practice, and no warranty,
either express or implied, is given. Standards of practice are subject to change with time.
GSl assumes no responsibility or liability for work or testing performed by others, or their
inaction; or work performed when GSI is not requested to be onsite, to evaluate if our
recommendations have been properly implemented. Use of this report constitutes an
agreement and consent by the user to all the limitations outlined above, notwithstanding
any other agreements that may be in place. In addition, this report may be subject to
review by the controlling authorities. Thus, this report brings to completion our scope of
services for this portion of the project. All samples will be disposed of after 30 days, unless
specifically requested by the Client, in writing.

Ocean Breeze Ranch, LLC W.0. 6960-A8-SC
Ocean Breeze Ranch, Bonsall . August 22, 2019
File: e:\wp10\6900\6960a8.geu GeoSoils, Inc. Page 12



The opportunity to be of service is sincerely appreciated. If you should have any
questions, please do not hesitate to contact our office.

Respectfully submitted,

GeoSoils, Inc.
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Engineering ‘

A/D Geologist . !
Robert G. Crisma David W." Skell

Certifled
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Engineering Geologist;C

Attachments: Attachment 1 - Selected References
Attachment 2 - Slope Stability Calculations
Attachment 3 - Update Recommendations

Attachment 4 - PDFs of Previous Geotechnical Studies (GSI, 2015 and
2016) on CD Data Disc

Plate 1 - Geotechnical Map
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INTRODUCTION OF GSTABL7 v.2 COMPUTER PROGRAM

Introduction

GSTABL7 v.2 is a fully integrated slope stability analysis program. It permits the engineer
to develop the slope geometry interactively and perform slope analysis from within a single
program. The slope analysis portion of GSTABL7 v.2 uses a modified version of the
popular STABL program, originally developed at Purdue University.

GSTABL7 v.2 performs a two dimensional analysis to compute the factor of safety (FOS)
for alayered slope. This program can be used to search for the most critical surface or the
FOS may be determined for specific surfaces. GSTABL7, Version 2, is programmed to
handle:

Heterogenous soil systems

Anisotropic soil strength properties

Reinforced slopes

Nonlinear Mohr-Coulomb strength envelope

Pore water pressures for effective stress analysis using:
a. Phreatic and piezometric surfaces

b. Pore pressure grid

c. Rfactor

d. Constant pore water pressure

Pseudo-static earthquake loading

Surcharge boundary loads

Automatic generation and analysis of an unlimited number of circular, noncircular
and block-shaped failure surfaces

: Analysis of right-facing slopes

10.  Both Sl and Imperial units

kD~

o

© N

General Information

If the reviewer wishes to obtain more information concerning slope stability analysis, the
following publications may be consulted initially:

1. The Stability of Slopes, by E.N. Bromhead, Surrey University Press, Chapman and
Hall, N.Y., 411 pages, ISBN 412 01061 5, 1992.

2. Rock Slope Engineering, by E. Hoek and J.W. Bray, Inst. of Mining and Metallurgy,
London, England, Third Edition, 358 pages, ISNB 0 900488 573, 1981.

3. Landslides: Analysis and Control, by R.L. Schuster and R.J. Krizek (editors), Special
Report 176, Transportation Research Board, National Academy of Sciences,
234 pages, ISBN 0 309 02804 3, 1978.
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4.

Landslides: Investigation and Mitigation, by A.K. Turner and R.J. Krizek (editors),
Special Report 247, Transportation Research Board, National Research Board,
675 pages, ISBN 0 309 06208-X, 1996.

GSTABL?7 v.2 Features

The present version of GSTABL7 v.2 contains the following features:

1.

Allows user to calculate FOS for static stability and seismic stability evaluations.

2. Allows user to analyze stability situations with different failure modes.

3. Allows user to edit input for slope geometry and calculate corresponding FOS.

4. Allows user to readily review on-screen the input slope geometry.

5. Allows user to automatically generate and analyze defined numbers of circular,
non-circular and block-shaped failure surfaces (i.e., bedding plane, slide plane,
etc.).

Input Data

Input data includes the following items:

1.

Unit weight, cohesion, and friction angle of earth materials and bedding planes.

2. Slope geometry and surcharge boundary loads.

3. Apparent dip of discontinuities can be modeled in an anisotropic angular range (i.e.,
from 0 to 90 degrees. For this analysis, GSI incorporated isotropic soil strengths for
the bedrock. We used an anisotropic angular range between 5 and 55 degrees for
this unit, owing to its nature.

4. Pseudo-static earthquake loading. A seismic coefficient (k) of 0.15 and a peak
horizontal ground acceleration of 0.430 g were used in the analyses.

5. Static and seismic soil strength parameters used in the slope stability analyses are
provided in Table 2-1.
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TABLE 2-1 - SOIL STRENGTH PARAMETERS

SOIL UNIT SHEAR
SOIL MATERIALS WEIGHT (pcf) STRENGTH PARAMETERS
Total Saturated C (psf) ® (degrees)
Artificial Fill 125.0 130.0 100.0 29.0
Bedrock 148.0 160.0 500.0 36.0
Bedrock (Along Discontinuity) 148.0 160.0 200.0 30.0

Seismic Discussion

Seismic stability analyses were approximated using a pseudo-static approach. The major
difficulty in the pseudo-static approach arises from the appropriate selection of the seismic
coefficient used in the analysis. The use of a static inertia force equal to this acceleration
during an earthquake (rigid-body response) would be extremely conservative for several
reasons including: (1) only low height, stiff/dense embankments or embankments in
confined areas may respond essentially as rigid structures; (2) an earthquake's inertia force
is enacted on a mass for a short time period. Therefore, replacing a transient force by a
pseudo-static force representing the maximum acceleration may be considered overly
conservative; (3) assuming that total pseudo-static loading is applied evenly throughout
the embankment for an extended period of time is an incorrect assumption, as the length
of the failure surface analyzed is usually much greater than the wave length of seismic
waves generated by earthquakes; and (4) the seismic waves would place portions of the
mass in compression and some in tension, resulting in only a limited portion of the failure
surface analyzed moving in a downslope direction, at any one instant of earthquake
loading.

The coefficients usually suggested by regulating agencies, counties and municipalities are
in the range of 0.05g to 0.25g. For example, past regulatory guidelines within the city and
county of Los Angeles indicated that the slope stability pseudostatic coefficient = 0.1 to
0.15i.

The method developed by Krinitzsky, Gould, and Edinger (1993) which was in turn based
on Taniguchi and Sasaki (1986), was referenced. This method is based on empirical data
and the performance of existing earth embankments during seismic loading. Our review
of “Guidelines for Evaluating and Mitigating Seismic Hazards in California” California
Department of Conservation, California Geological Survey ([CGS], 2008) indicates the
State of California recommends using pseudo-static coefficient of 0.15/ for design
earthquakes of M 8.25 or greater and using 0.1 for earthquake parameter M 6.5.
Therefore, for reasonable conservatism, a seismic coefficient of 0.15/ was used in our
analysis for a M7.2 event on the design fault. GSI also incorporated a peak horizontal
ground acceleration (PGA,,) of 0.884 g into the seismic analysis.
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Output Information

Output information includes:

1.

2.

3.

All input data.

critical surfaces and the FOS.

Results of Slope Stability Calculations

FOS for the 10 most critical surfaces for static and pseudo-static stability situation.

High quality plots can be generated. The plots include the slope geometry, the

Note, that in the analysis, +1,000 trial surfaces were analyzed for each section for
either static or pseudo-static analyses.

Table 2-2 provides a summary of the results of our stability analyses along Cross
Sections A-A’ and B-B’ (see Plates 2-1, 2-2, 2-3, and 2-4). Computer printouts from the
GSTABL7 program are also included herein.

TABLE 2-2 - SUMMARY OF SLOPE STABILITY ANALYSES

FACTOR-OF-SAFETY (FOS)
EXISTING SLOPE CONDITION

LOCATION METHOD COMMENTS
STATIC SEISMIC

Section A-A’ 1.64 115

Maximum 2:1 Fill (See Plate 2-1) (See Plate 2-2) Janbu Adequate Static and Seismic FOS
Slope

Section B-B’ 1.68 118

Maxnrnstlj(;r;(fﬂ Fill (See Plate 2-3) (See Plate 2-4) Janbu Adequate Static and Seismic FOS
Fill Slope 1.54

Surficial Stability

(See Plate 2-14)

Adequate FOS

Cut Slope
Surficial Stability

1.68
(See Plate 2-15)

Adequate FOS
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# FS

1.640
1.640
1.641
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1.644
1.645
1.646
1.646
1.646

—J0Q -0 Q0T

I I
Soil Soil Total
Desc. Type Unit Wt. Unit Wt.
No. (pcf) (pcf)
Afc 1 125.0 130.0
Kgr 2 148.0 160.0

Saturated Cohesion Friction Piez.

Intercept Angle Surface
(psf) (deg) No.
100.0 29.0 0
500.0 36.0 W1

90 120
GSTABL7 v.2 FSmin=1.640

Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0

W.0. 6960-A-SC
PLATE 21
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Value
0.430(g)
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I I

# FS Soil Soil Total Saturated Cohesion Friction Piez. Load
a 1.145|| Desc. Type Unit Wt. Unit Wt. Intercept Angle Surface|| Peak(A)
b 1.145 No. (pcf) (pcf) (psf)  (deg)  No. kh Coef.
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GSTABL7 v.2 FSmin=1.145

Safety Factors Are Calculated By The Simplified Janbu Method for the case of c & phi both > 0

W.0. 6960-A-SC
PLATE 2-2
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X:section b-b' janbu static.OUT Page 1
*** GSTABL7 ***
** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
(All Rights Reserved-Unauthorized Use Prohibited)
kA hkh kA hkhhkhhkhhh kA hkhhkhkhkhhkhk kA hkhhkhkhkhhkhk kA hkhkhkhkhkhhkhkhkhAhkhkhkhkhkhhkhkhkhkhkhkhkkhhkrhkhkkhkhrhkhhkkhhrhkhkhkhhkhk**x
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

(Includes Spencer & Morgenstern-Price Type Analysis)

Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
kA hkhk kA hkhhkhhkhhhk kA hhhkhhkhhkh kA hkhhkhkhkhhkhk kA bk hhkhkhkhhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkkhhkrhkhkkhkhrhkhkhkkhhrhkhkhhhkhk*x*x
Analysis Run Date: 8/22/2019
Time of Run: 11:41AM
Run By: GeoSoils, Inc.
Input Data Filename: X:\shared\Word Perfect Data\CARLSBAD\6900\6960 Ocean Breeze

(Vessels)\Slope Stability\section b-b' janbu static.in
Output Filename: X:\shared\Word Perfect Data\CARLSBAD\6900\6960 Ocean Breeze
(Vessels)\Slope Stability\section b-b' janbu static.OUT

Unit System: English

Plotted Output Filename: X:\shared\Word Perfect Data\CARLSBAD\6900\6960 Ocean Breeze
(Vessels)\Slope Stability\section b-b' janbu static.PLT
PROBLEM DESCRIPTION: WO 6960 - OCEAN BREEZE RANCH

Section B-B' Static

BOUNDARY COORDINATES

28 Top Boundaries
28 Total Boundaries
Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 250.00 29.90 259.90 1
2 29.90 259.90 34.90 262.15 1
3 34.90 262.15 40.00 263.75 1
4 40.00 263.75 50.00 267.75 1
5 50.00 267.75 55.00 270.00 1
6 55.00 270.00 83.00 281.00 1
7 83.00 281.00 170.30 280.00 1
8 170.30 280.00 180.20 285.00 1
9 180.20 285.00 190.10 290.00 1
10 190.10 290.00 200.10 295.00 1
11 200.10 295.00 210.00 300.00 1
12 210.00 300.00 220.00 305.00 1
13 220.00 305.00 230.20 310.00 1
14 230.20 310.00 240.00 315.00 1
15 240.00 315.00 250.00 320.00 1
16 250.00 320.00 259.80 325.00 1
17 259.80 325.00 270.00 330.00 1
18 270.00 330.00 279.60 335.00 1
19 279.60 335.00 289.20 340.00 1
20 289.20 340.00 299.20 345.00 1
21 299.20 345.00 309.00 350.00 1
22 309.00 350.00 318.80 355.00 1
23 318.80 355.00 328.70 360.00 1
24 328.70 360.00 338.60 365.00 1
25 338.60 365.00 349.10 370.00 1
26 349.10 370.00 358.60 373.70 1
27 358.60 373.70 386.90 376.00 1
28 386.90 376.00 449.30 378.00 1
User Specified Y-Origin = 180.00 (ft)

Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS

1 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deqg) Param. (psf) No.
1 148.0 160.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS

1

soil type (s) W.0. 6960-A-SC

PLATE 2-5
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X:section b-b' janbu static.OUT

Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (pst) (deg)
1 5.0 500.00 36.00
2 55.0 200.00 30.00
3 90.0 500.00 36.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S) SPECIFIED

Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Pore Pressure Inclination Factor = 0.50
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 200.00
2 450.00 200.00
Specified Peak Ground Acceleration Coefficient (A) = 0.430 (9)
Specified Horizontal Earthquake Coefficient (kh) = 0.150 (9)
Specified Vertical Earthquake Coefficient (kv) = 0.080 (9)
Specified Seismic Pore-Pressure Factor = 0.000

EARTHQUAKE DATA HAS BEEN SUPPRESSED

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 10.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 180.00 275.00 195.00 275.00 2.00
2 360.00 365.00 390.00 365.00 2.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS = 1000
Statistical Data On All Valid FS Values:

FS Max = 1.901 FS Min = 1.676 FS Ave = 1.762
Standard Deviation = 0.046 Coefficient of Variation = 2.59 %
Failure Surface Specified By 7 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 170.638 280.170
2 174.327 278.500
3 184.198 276.899
4 194.135 275.778
5 383.860 365.300
6 390.893 372.409
7 394.609 376.247
Factor of Safety
* * * 1.676 * kK
Individual data on the 26 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
ce Width Weight Top Bot Norm Tan Hor Ver Load
. (ft) (1lbs) (1lbs) (1lbs) (1lbs) (1lbs) (1lbs) (1lbs) (1lbs)
3.7 964.8 0.0 0.0 0. 0 0.0 77.2 0.0
5.9 4775.0 0.0 0.0 0. 0 0.0 382.0 0.0
4.0 5198.9 0.0 0.0 0. 0 0.0 415.9 0.0
5.9  10433.0 0.0 0.0 0. 0 0.0 834.6 W.O. 6960-A-SC

PLATE 2-6
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6 Coordinate Points

6 Coordinate Points

7 Coordinate Points

7 Coordinate Points

4.0 8959.3 0.0 0.0
6.0 14411.3 0.0 0.0
9.9 24281.2 0.0 0.0
10.0 24978.0 0.0 0.0
10.2 25831.2 0.0 0.0
9.8 25226.5 0.0 0.0
10.0 26227.7 0.0 0.0
9.8 26179.8 0.0 0.0
10.2 27673.4 0.0 0.0
9.6 26512.5 0.0 0.0
9.6 27180.6 0.0 0.0
10.0 28869.3 0.0 0.0
9.8 28768.6 0.0 0.0
9.8 29313.8 0.0 0.0
9.9 30129.1 0.0 0.0
9.9 30610.6 0.0 0.0
10.5 32756.5 0.0 0.0
9.5 29118.7 0.0 0.0
25.3 57521.2 0.0 0.0
3.0 4066.7 0.0 0.0
4.0 3353.0 0.0 0.0
3.7 1022.6 0.0 0.0
Failure Surface Specified By
Point X-Surf Y-Surf
No. (ft) (ft)
1 170.638 280.170
2 174.327 278.500
3 184.198 276.899
4 194.135 275.778
5 383.860 365.300
6 390.893 372.409
7 394.609 376.247
Factor of Safety
* * * 1.676 * kK
Failure Surface Specified By
Point X-Surf Y-Surf
No. (ft) (ft)
1 167.300 280.034
2 175.402 276.201
3 185.287 274.692
4 370.853 364.277
5 377.385 371.849
6 380.245 375.459
Factor of Safety
* * * 1.677 * kK
Failure Surface Specified By
Point X-Surf Y-Surf
No. (ft) (ft)
1 167.300 280.034
2 175.402 276.201
3 185.287 274.692
4 370.853 364.277
5 377.385 371.849
6 380.245 375.459
Factor of Safety
* * k 1.677 * kK
Failure Surface Specified By
Point X-Surf Y-Surf
No. (ft) (ft)
1 173.249 281.490
2 174.354 280.822
3 183.412 276.585
4 193.391 275.942
5 376.807 365.766
6 382.870 373.718
7 384.072 375.770
Factor of Safety
* * * 1.680 * kK
Failure Surface Specified By
Point X-Surf Y-Surf

0.
7 Coordinate Points

cNolololoNoNoNololololoNoNolNoNoloNeNolNelNo]

X:section b-b'
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716.
1152.
1942.
1998.
2066.
2018.
2098.
2094.
2213.
2121.
2174.
2309.
2301.
2345.
2410.
2448.
2620.
2329.
4601.

325.

268.

81.
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No. (ft) (ft)
1 173.249 281.490
2 174.354 280.822
3 183.412 276.585
4 193.391 275.942
5 376.807 365.766
6 382.870 373.718
7 384.072 375.770
Factor of Safety
* k * 1.680 * kK
Failure Surface Specified By 7 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 170.522 280.112
2 171.315 279.430
3 180.966 276.813
4 190.773 274.857
5 366.004 364.981
6 372.997 372.129
7 373.525 374.913
Factor of Safety
* * * 1.681 * kK
Failure Surface Specified By 7 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 170.522 280.112
2 171.315 279.430
3 180.966 276.813
4 190.773 274.857
5 366.004 364.981
6 372.997 372.129
7 373.525 374.913
Factor of Safety
* * * 1.681 * kK
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 169.275 280.012
2 173.938 277.646
3 183.548 274.880
4 379.620 364.203
5 386.566 371.396
6 391.179 376.137
Factor of Safety
* * * 1.681 * kK
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 169.275 280.012
2 173.938 277.646
3 183.548 274.880
4 379.620 364.203
5 386.566 371.396
6 391.179 376.137
Factor of Safety

* * k

1.681 x Kk
*x%% END OF GSTABL7 OUTPUT ****

W.0. 6960-A-SC
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X:section b-b' janbu seismic aniso.OUT Page 1
*%% GSTABL7 ***
** GSTABL7 by Dr. Garry H. Gregory, Ph.D.,P.E.,D.GE **
** Original Version 1.0, January 1996; Current Ver. 2.005.3, Feb. 2013 **
(All Rights Reserved-Unauthorized Use Prohibited)
kA hkh kA hkhkhkhhkhhh kA hkhhkhkhkhhkhk kA hkhhkhkhkhhkhkhk Ak hhkhkhkhhkhkhk Ak hkhkhkhkhhkhkhkhkhkhkhkkhhkrhkhkkhkhkhkhkhkkhhkhrhkhkhkhhkhkkx*x
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

(Includes Spencer & Morgenstern-Price Type Analysis)

Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
kA hkhk kA hhkhkhk kA hh kA hkhhkdhkhkhhkhk kA bk hhkhkhkhhkhk kA hkhkhkhkhkhkhkhk kA hkhkhkhkhkhhkhkhkhkhkhhkdhhkrhkhkkhkhkhkhhkkhhhrhkhkhkhhkhkkx*x
Analysis Run Date: 8/22/2019
Time of Run: 11:57AM
Run By: GeoSoils, Inc.
Input Data Filename: X:\shared\Word Perfect Data\CARLSBAD\6900\6960 Ocean Breeze

(Vessels)\Slope Stability\section b-b' janbu seismic Aniso.in
Output Filename: X:\shared\Word Perfect Data\CARLSBAD\6900\6960 Ocean Breeze
(Vessels)\Slope Stability\section b-b' janbu seismic Aniso.OUT

Unit System: English

Plotted Output Filename: X:\shared\Word Perfect Data\CARLSBAD\6900\6960 Ocean Breeze
(Vessels)\Slope Stability\section b-b' janbu seismic Aniso.PLT
PROBLEM DESCRIPTION: WO 6960 - OCEAN BREEZE RANCH

Section B-B' Seismic

BOUNDARY COORDINATES

28 Top Boundaries
28 Total Boundaries
Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 250.00 29.90 259.90 1
2 29.90 259.90 34.90 262.15 1
3 34.90 262.15 40.00 263.75 1
4 40.00 263.75 50.00 267.75 1
5 50.00 267.75 55.00 270.00 1
6 55.00 270.00 83.00 281.00 1
7 83.00 281.00 170.30 280.00 1
8 170.30 280.00 180.20 285.00 1
9 180.20 285.00 190.10 290.00 1
10 190.10 290.00 200.10 295.00 1
11 200.10 295.00 210.00 300.00 1
12 210.00 300.00 220.00 305.00 1
13 220.00 305.00 230.20 310.00 1
14 230.20 310.00 240.00 315.00 1
15 240.00 315.00 250.00 320.00 1
16 250.00 320.00 259.80 325.00 1
17 259.80 325.00 270.00 330.00 1
18 270.00 330.00 279.60 335.00 1
19 279.60 335.00 289.20 340.00 1
20 289.20 340.00 299.20 345.00 1
21 299.20 345.00 309.00 350.00 1
22 309.00 350.00 318.80 355.00 1
23 318.80 355.00 328.70 360.00 1
24 328.70 360.00 338.60 365.00 1
25 338.60 365.00 349.10 370.00 1
26 349.10 370.00 358.60 373.70 1
27 358.60 373.70 386.90 376.00 1
28 386.90 376.00 449.30 378.00 1
User Specified Y-Origin = 180.00 (ft)

Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS

1 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 148.0 160.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS

1

soil type (s) W.0. 6960-A-SC
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X:section b-b' janbu seismic aniso.OUT

Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (pst) (deg)
1 5.0 500.00 36.00
2 55.0 200.00 30.00
3 90.0 500.00 36.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 2 Coordinate Points
Pore Pressure Inclination Factor = 0.50
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 200.00
2 450.00 200.00
Specified Peak Ground Acceleration Coefficient (A) = 0.430 (9)
Specified Horizontal Earthquake Coefficient (kh) = 0.150 (9)
Specified Vertical Earthquake Coefficient (kv) = 0.000 (9)
Specified Seismic Pore-Pressure Factor = 0.000
Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
1000 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 10.0

Box X-Left Y-Left X-Right Y-Right Height

No. (ft) (ft) (ft) (ft) (ft)
1 180.00 275.00 195.00 275.00 2.00
2 360.00 365.00 390.00 365.00 2.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS = 1000
Statistical Data On All Valid FS Values:

FS Max = 1.421 FS Min = 1.179 FS Ave = 1.269
Standard Deviation = 0.049 Coefficient of Variation = 3.87 %
Failure Surface Specified By 7 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 170.638 280.170
2 174.327 278.500
3 184.198 276.899
4 194.135 275.778
5 383.860 365.300
6 390.893 372.409
7 394.609 376.247
Factor of Safety
* * * 1.179 * kK
Individual data on the 26 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
ce Width Weight Top Bot Norm Tan Hor Ver Load
(ft) (1lbs) (1lbs) (1lbs) (1lbs) (1lbs) (1lbs) (1lbs) (1lbs)
3.7 964.8 0.0 0.0 0. 0. 144.7 0.0 0.0
5.9 4775.0 0.0 0.0 0 0 716.3 0.0 0.0
4.0 5198.9 0.0 0.0 0 0 779.8 0.0 0.0
5.9 10433.0 0.0 0.0 0 0 1565.0 0.0 0.0
4.0 8959.3 0.0 0.0 0 0. 1343.9 0.0 W.O. 6960-A-SC
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0.

2161.
3642.
3746.
3874.
3784.
3934.
3927.
4151.
3976.
4077.
4330.
4315.
4397.
4519.
4591.
4913.
4367.
8628.

610.

503.

153.

7 Coordinate Points

6 Coordinate Points

6 Coordinate Points

7 Coordinate Points

7 Coordinate Points

6.0 14411.3 0.0 0.0
9.9 24281.2 0.0 0.0
10.0 24978.0 0.0 0.0
10.2 25831.2 0.0 0.0
9.8 25226.5 0.0 0.0
10.0 26227.7 0.0 0.0
9.8 26179.8 0.0 0.0
10.2 27673.4 0.0 0.0
9.6 26512.5 0.0 0.0
9.6 27180.6 0.0 0.0
10.0 28869.3 0.0 0.0
9.8 28768.6 0.0 0.0
9.8 29313.8 0.0 0.0
9.9 30129.1 0.0 0.0
9.9 30610.6 0.0 0.0
10.5 32756.5 0.0 0.0
9.5 29118.7 0.0 0.0
25.3 57521.2 0.0 0.0
3.0 4066.7 0.0 0.0
4.0 3353.0 0.0 0.0
3.7 1022.6 0.0 0.0
Failure Surface Specified By
Point X-Surf Y-Surf
No. (ft) (ft)
1 170.638 280.170
2 174.327 278.500
3 184.198 276.899
4 194.135 275.778
5 383.860 365.300
6 390.893 372.409
7 394.609 376.247
Factor of Safety
* * * 1.179 * kK
Failure Surface Specified By
Point X-Surf Y-Surf
No. (ft) (ft)
1 169.275 280.012
2 173.938 277.646
3 183.548 274.880
4 379.620 364.203
5 386.566 371.396
6 391.179 376.137
Factor of Safety
* * * 1.183 * kK
Failure Surface Specified By
Point X-Surf Y-Surf
No. (ft) (ft)
1 169.275 280.012
2 173.938 277.646
3 183.548 274.880
4 379.620 364.203
5 386.566 371.396
6 391.179 376.137
Factor of Safety
* k k 1.183 * kK
Failure Surface Specified By
Point X-Surf Y-Surf
No. (ft) (ft)
1 171.041 280.374
2 172.786 278.768
3 182.541 276.568
4 192.483 275.493
5 388.585 364.098
6 395.342 371.469
7 400.260 376.428
Factor of Safety
* * * 1.188 * kK
Failure Surface Specified By
Point X-Surf Y-Surf
No. (ft) (ft)

janbu seismic aniso.OUT
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eeoNeoloNoloNoNoloNoloNololololoNoloNoNoNe)

eeoNeoloNoloNoNoloNoloNololololoNoloNoNeoNe)

cNolololoNoNolololololoNoNoloNoloNeNolNelNo]
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1 171.041 280.374
2 172.786 278.768
3 182.541 276.568
4 192.483 275.493
5 388.585 364.098
6 395.342 371.469
7 400.260 376.428
Factor of Safety
* * * 1.188 * kK
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 171.031 280.369
2 180.505 277.708
3 190.183 275.194
4 389.376 365.971
5 396.270 373.214
6 397.773 376.348
Factor of Safety
* k% 1.189 * kK
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 171.031 280.369
2 180.505 277.708
3 190.183 275.194
4 389.376 365.971
5 396.270 373.214
6 397.773 376.348
Factor of Safety
* * * 1.189 * kK
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 168.052 280.026
2 172.093 278.797
3 181.519 275.457
4 375.445 364.429
5 382.510 371.506
6 386.375 375.957
Factor of Safety
* * * 1.190 * kK
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 168.052 280.026
2 172.093 278.797
3 181.519 275.457
4 375.445 364.429
5 382.510 371.506
6 386.375 375.957
Factor of Safety

* * k

1.190 x ok
*x%% END OF GSTABL7 OUTPUT ****

W.0. 6960-A-SC
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Anisotropic Soil Definition
a0°
£=500., phi=36.

c=200., phi=30.

R

c=h00.. phi=3E.

-30°

Sail
W0 6360 - OCEAMN BREEZE RANCH

W.0. 6960-A-SC
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SURFICIAL SLOPE STABILITY ANALYSIS

/

Seepage parallel

to slope
/
Tract/Project: Ocean Breeze Ranch
Material Type: Engineered Fill
Silty SAND
Depth of Saturation (z) 4 feet
Slope Angle (i) (for 2:1 slopes) 26.6 [degrees
Unit Weight of Water (y,,) 62.4 |l
Saturated Unit Weight of Soil (ysa) 130  |Ib/ft
Apparent Angle of Internal Friction (¢) 29 degrees
Apparent Cohesion (C) 200  [ib/ft
Fs = Static Safety Factor = Z (Ysar-Yw) Cos(i) Tan (¢) + C

Z (vsa) Sin (i) Cos (i)

DEPTH OF SATURATION

SLOPE

FACTOR OF SAFETY

4 FEET

2:1

1.54

@@ [&, W.O. 6960-A8-SC

SURFICIAL SLOPE STABILITY

2: 1 SLOPE
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SURFICIAL SLOPE STABILITY ANALYSIS

«—N —>

/

Seepage parallel

to slope
/i

Tract/Project: Ocean Breeze Ranch

Material Type: Bedrock
Depth of Saturation (z) 4 feet
Slope Angle (i) (for 1.5:1 slopes) 33.7 |degrees
Unit Weight of Water (y,,) 62.4 |l
Saturated Unit Weight of Soil (ysa) 160  |Ib/ft®
Apparent Angle of Internal Friction (¢) 36 degrees
Apparent Cohesion (C) 300  [ib/ft®
Fs = Static Safety Factor = Z (Ysat-Yw) Cos?(i) Tan (¢)+C

Z (vsa) Sin (i) Cos (i)

DEPTH OF SATURATION

SLOPE

FACTOR OF SAFETY

4 FEET

151

1.68

@@ [E? W.O. 6960-A8-SC

SURFICIAL SLOPE STABILITY

1%: 1 SLOPE
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SEISMIC SHAKING PARAMETERS

Based on the site conditions, the following table summarizes the updated site-specific
design criteria obtained from the 2016 CBC (CBSC, 2016), Chapter 16 Structural Design,
Section 1613, Earthquake Loads. The computer program “U.S. Seismic Design Maps,
provided by the Structural Engineers Association of California/California's Office of

Statewide Health Planning and Development was utilized for design
(https://seismicmaps.org/).
2016 CBC SEISMIC DESIGN PARAMETERS
ALLUVIUM/ GRANITIC 2016 CBC AND/OR
PARAMETER OLDER ALLUVIUM | BEDROCK REFERENCE
. C Section 1613.3.2/ASCE 7-10
Site Class D (>10' of fill (Chapter 20)
Spectral Response - (0.2 sec), S 1137 g 1.137g Figure 1613.3.1(1)
Spectral Response - (1 sec), S, 0.443¢g 0.443¢g Figure 1613.3.1(2)
Site Coefficient, F, 1.045 1.00 Table 1613.3.3(1)
Site Coefficient, F, 1.557 1.357 Table1613.3.3(2)
Maximum Considered Earthquake Spectral 1.188 1137 Section 1613.3.3
Response Acceleration (0.2 sec), Sys 1999 1279 (Egn 16-37)
Maximum Considered Earthquake Spectral Section 1613.3.3
Response Acceleration (1 sec), Sy, 0.6899 0.6019 (Egn 16-38)
5% Damped Design Spectral Response Section 1613.3.4
Acceleration (0.2 sec), Spg 0.7929 0.7589 (Egn 16-39)
5% Damped Design Spectral Response Section 1613.3.4
Acceleration (1 sec), Sy, 0.4609 0.4019 (Egn 16-40)
PGA,, 0.469 0.43g ASCE 7-10 (Egn 11.8.1)
I . Section 1613.3.5/ASCE 7-10
Seismic Design Category D D (Table 11.6-1 or 11.6-2)
ROCK HARDNESS EVALUATION
SEISMIC GENERAL RIPPABILITY
LINE NO. (ASSUMING A D9L DOZER OR CAT 235 HOE, OR EQUIVALENT)
ST-1 Rippable and trenchable to depths explored of 30 feet. Difficult trenching below depths
of 2 to 4 feet. Localized blasting and/or rock breaking may not be precluded below
(PA-3)
depths of 10 feet.
ST-2
(open space [Rippable and trenchable to depths explored of 30 feet. Difficult trenching below depths
between PA-1 [of 22 to 3 feet. Localized blasting and/or rock breaking may not be precluded below
and former depths of 10 feet.
PA-4)
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SEISMIC GENERAL RIPPABILITY
LINE NO. (ASSUMING A D9L DOZER OR CAT 235 HOE, OR EQUIVALENT)

ST.3 Rippable and trenchable to depths explored of 30 feet. Moderate to difficult trenching

below depths of 3" feet. Localized blasting and/or rock breaking may not be precluded
(former PA-4)

below depths of 30 feet.

ST.4 Rippable to depths explored of 30 feet. Not trenchable below depths of 3 to 4 feet.

(PA-1) Localized blasting and/or rock breaking may not be precluded below depths of 10 feet.
Oversize material is significant.

ST-101 Rippable and trenchable to depths explored of =30 feet. Difficulttrenching below depths
of 22 to 5 feet. Localized blasting and/or rock breaking may not be precluded below

(PA-1)
depths of 30 feet.

ST-102 Rippable and trenchable to depths explored of £30 feet. Difficulttrenching below a depth
of 2'2 feet. Localized blasting and/or rock breaking may not be precluded below depths

(PA-1)
of 30 feet.

ST-103 Rippable and trenchable to depths explored of =38 feet. Difficulttrenching below depths
of 4. to 7 feet. Localized blasting and/or rock breaking may not be precluded below

(PA-1)
depths of 30 feet.

Rock Hardness Summary

In general, utilizing the seismic data, it appears that the site area in the vicinity of our
seismic lines may be characterized as being underlain by a surficial soils (fill, colluvium,
weathered rock) to depths ranging from about =1 to about +7 feet in thickness, with less
weather bedrock below those depths. At depths inferred to be approximately 30 feet or
more, relatively fresh and very dense granitic bedrock likely exists. Based on all of the
above, the need for overexcavation, blasting and/or line shooting would be anticipated on
the site, should proposed cut grades exceed the depths indicated herein, in areas
underlain with granitic bedrock (see Plate 1), and may be required near the surface. It
should be noted that a conventional rubber-tired backhoe will experience non-productive
trenching at seismic velocities much less than 2,000 to 2,500 fps. The seismic refraction
data presented herein should be further reviewed in conjunction with final grading plans
(when available). It should be noted that due to the variability of bedrock weathering, and
the potential for local boulders, or less weathered bedrock, very difficult ripping, rock
breaking, and/or blasting cannot be entirely precluded at shallower depths, even at or near
the surface.

EARTHWORK CONSTRUCTION RECOMMENDATIONS

General

Remedial earthwork will likely be necessary for the support of the proposed
settlement-sensitive improvements. Remedial grading should conform to the guidelines
presented in Appendix J of the 2016 CBC (CBSC, 2016), the requirements of the County,
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and the General Earthwork, Grading Guidelines, and Preliminary Criteria presented in
Appendix H of GSI (2016), except where specifically superceded in the text of this report.
In case of conflict, the more onerous code or recommendations should govern. Prior to
grading, a GSl representative should be present at the pre-construction meeting to provide
additional grading guidelines, if needed, and review the earthwork schedule.

During earthwork construction, all site preparation and the general grading procedures of
the contractor should be observed and the fill selectively tested by a representative(s) of
GSI. Ifunusual or unexpected conditions are exposed in the field, they should be reviewed
by this office and, if warranted, modified and/or additional recommendations will be
offered. All applicable requirements of local and national construction and general industry
safety orders, the Occupational Safety and Health Act (OSHA), and the Construction Safety
Act should be met. It is the onsite general contractor and individual subcontractors
responsibility to provide a safe working environment for our field staff who are onsite. GSI
does not consult in the area of safety engineering.

Demolition/Grubbing

1. Vegetation, and any miscellaneous deleterious debris generated from the
demolition of existing site improvements should be removed from the areas of
proposed grading/earthwork.

2. Cavities or loose soils remaining after demolition and site clearance should be
cleaned out and observed by the geotechnical consultant. The cavities should be
replaced with fill materials that have been moisture conditioned to at least optimum
moisture content and compacted to at least 90 percent of the laboratory standard.

3. Any septic systems encountered should be removed and disposed of per County
guidelines.

Treatment of Existing Ground

The treatment of existing ground will vary by area/geologic conditions onsite, and may be
subdivided into at least three (3) general cases, as follows:

Case | - Areas underlain with near surface, older alluvium and/or granitic bedrock.
Case Il - Areas underlain with alluvium below a shallow groundwater table.
A discussion of existing ground treatment is presented for each case as follows:

Case |, Areas Underlain With Near Surface, Older Alluvium and/or Granitic Bedrock
(Settlement Group Areas 1 and 2)

1. Areas underlain with near surface, older alluvium and/or granitic rock generally
occur in the vicinity of Planning Areas PA-1, and PA-3.
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Where not removed by the planned excavations, all undocumented fill, colluvium,
alluvium, and weathered older alluvium/bedrock should be removed to competent
older alluvium/bedrock, cleaned of deleterious materials, moisture conditioned, and
recompacted within areas proposed for settlement-sensitive improvements. In
general, the remedial removal excavations are anticipated to be on the order of
172 to 5V feet, to depths potentially as much as 17 to 18 feet locally (lower
elevations of Planning Areas PA-1 and PA-3), where observed in our subsurface
explorations. However, local deeper removal excavations elsewhere cannot be
precluded and should be anticipated. Actual depths of removals will be evaluated
in the field during grading by the soil engineer. This recommended earthwork does
not include in-place ground improvement/treatment.

Subsequent to the above removals, the upper 8 inches of the exposed
subsoils/bedrock should be scarified, broughtto at least optimum moisture content,
and recompacted to a minimum relative compaction of 90 percent of the laboratory
standard (ASTM D 1557), prior to any fill placement.

Localized deeper removals may be necessary due to buried drainage channel
meanders or dry porous materials. The project soils engineer/geologist should
observe all removal areas during the grading.

Case Il, Areas Underlain with Loose Alluvium and a Shallow Groundwater Table
(Settlement Group Area 3):

1.

Areas underlain with loose, surficial deposits of alluvium and a shallow groundwater
table, generally occur in the vicinity of Planning Area PA-2.

Alluvium should be removed to near the existing groundwater table, cleaned of
deleterious materials, moisture conditioned, and recompacted within areas
proposed for settlement-sensitive improvements. In general, the remedial removal
excavations are anticipated to near the groundwater table, at depths on the order
of 10 to 17 feet below existing grades, and be completed to at least 15 feet outside
the improvement. Excavations may generate wet materials that will require “drying
back” to a workable moisture content prior to placement as compacted fill. In order
to reduce damaging effects of liquefaction to tolerable levels an additional 5 to
15 feet below the groundwater may also be modified (in-place ground
improvement) or using previously discussed grading techniques.

Yielding subgrades near the groundwater table may require bottom stabilization
with stone prior to fill placement. In this case, stones consisting of gravel to cobble
size material should be worked into the soil until a relatively firm bottom is achieved.
The use of crushed rock and Mirafi HP 570 should be considered to stabilize
removal bottoms.

For Planning Area PA-2, deep foundation would potentially mitigate residential
foundation, but not reduce static/seismic pad settlement.
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5. In order to mitigate the potential for adverse settlement/lateral spreading due to
earthquake shaking, ground treatment options for alluvial soils are presented in the
following table.

Recompaction (R&R)

table.

COMPATIBLE
GROUND QUALITY
TREATMENT DESCRIPTION FOUNDATION AND COST
TYPES
Partial Removal/ R&R completed to near the groundwater | Structural mat* | Treats surficial, unsaturated soils.

Foundation design must accommodate
potential settlements due to differential
settlement and liquefaction. Structural mats
could potentially require re-leveling after
event or after significant time.

Partial Removal/
Recompaction (R&R)
with geotextile
reinforcement

R&R completed to near the groundwater
table.

Placement of geotextile fabrics (Mirafi HP
570, or equivalent) along removal
bottom. The use of geotextiles in slope
construction potentially mitigates lateral
spreading.

Structural mat

Post-tension
slab

Treats surficial, unsaturated soils. Geotextile
reinforces fill embankment, further
minimizing differential settlements.
Foundation design must accommodate
potential settlements due to differential
settlement and Liquefaction. Potential for
foundation re-leveling after event.

Complete R&R

Complete R&R to suitable formation.
Dewatering and perimeter shoring
required

Structural mat

Post-tension
slab

Treats loose, near surface unsaturated and
saturated soils below the groundwater table.
Dewatering and shoring may be cost, or time
prohibitive.

R&R with
stone columns

R&R completed to near the groundwater
table.

Stone columns are vibrated stone
columns, which are continuous vertical

columns of dense interlocking
aggregate, free of non-granular
inclusions.

Structural mat

Post-tension
slab

Treats loose, near surface unsaturated soil.
Stone columns reinforce cohesive soils and
densify granular soils in order to increase
bearing capacity, decrease total and
differential settlement, provide vertical
drainage pathways to increase the time-rate
of consolidation settlement, and reduce the
potential for liquefaction. A Cost/benefit
evaluation vs. other methods will be needed.

R&R with Deep
Soil Mixing

R&R completed to near the groundwater
table.

Deep soil mixing, or DSM is a process of
mechanically blending the in situ soil with
cementitious materials that are referred
to as binders using a hollow stem auger
and paddle arrangement. The intent of
the soil mixing method is to achieve
improved soil properties.

Structural mat

Post-tension
slab

Treats loose, near surface unsaturated soil.
Deep soil mixing provides similar benefits as
stone columns. A Cost/benefit evaluation vs.
other methods will be needed.

R&R with
compaction
grouting.

R&R completed to near the groundwater
table.

Compaction grouting is a method of
ground treatment that involves injecting
a very stiff homogeneous grout mix in
order to displace and compact soils. The
injected grout pushes the soils to the
side as it forms a grout column or bulb.

Structural mat

Post-tension
slab

Treats loose, near surface unsaturated soil.
Compaction grouting provides similar
benefits as stone columns. A Cost/benefit
evaluation vs. other methods will be needed.

Vibro Compaction

The Vibro compaction technique is used
in granular soils with limited fines
content. It uses sustained vibrations to
rearrange the soil particles of
non-cohesive soils into a denser state.
The action of the vibrator reduces the
inter-granular forces between the soll
particles, allowing them to move into a
more compact configuration.

Structural mat

Post-tension
slab

This process is used in fully saturated and
very weak soils. Water jetting removes soft
materials, stabilizes the hole and allows the
sand backfill to reach the bottom of the
vibrator.  This is then compacted and
interlocked with the surrounding soil. A
Cost/benefit evaluation vs. other methods
will be needed.
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COMPATIBLE
GROUND QUALITY
TREATMENT DESCRIPTION FOUNDATION AND COST
TYPES
Dynamic The process involves of dropping a | Structural mat | Most soil types can be improved with
Deep heavy weight repeatedly on the ground dynamic compaction. Soils that are below
Compaction at regularly spaced intervals. The weight Post-tension the water table have to be treated carefully to
and the height determine the amount of slab permit emission of the excess pore water
compaction that would occur. The weight pressure that is created when the weight is
that is used, depends on the degree of dropped onto the surface. A Cost/benefit
compaction desired and is between 8 ton evaluation vs. other methods will be needed.
to 36 tons. The height varies from about
3 to 90 feet.

* Deep foundations may be considered, but will not mitigate pad settlement in this condition.

Rock Crushing and/or Placement Guidelines

Crushing/Rock Disposal

GSI anticipates that some of the onsite soils to be utilized as fill material for the subject
project may contain some rock, especially during grading operations in the vicinity of
Planning Areas PA-1 and the upper elevations of PA-3. Appropriately, the need for rock
crushing and/or disposal may be necessary during grading operations on the site. The
option for crushing rocks or oversize disposal should be value engineered. From a
geotechnical standpoint, the depth of any rocks, rock fills, or rock blankets, should be a
sufficient distance from finish grade. This depth is generally the same as any
overexcavation due to cut-fill transitions in hard rock areas, and generally facilitates the
excavation of structural footings and substructures. Should deeper excavations be
proposed (i.e., deepened footings, utility trenching, swimming pools, spas, etc.), the
developer may consider increasing the hold-down depth of any rock fills to be placed, as
appropriate. In addition, some agencies/jurisdictions mandate a specific hold-down depth
for oversize materials placed in fills. The hold-down depth, and potential to encounter
oversize rock, both within fills, and in occurring in cut or natural areas, would need to be
disclosed to all interested/affected parties. Once approved by the governing agency, the
hold-down depth for oversized rock (i.e., greater than 12 inches) in fills on this project is
provided as 10 feet. The re-use of oversized materials around pools (next to or below) is
not recommended.

RECOMMENDATIONS - FOUNDATIONS

Typical foundation design for very low to low expansive soil conditions is anticipated where
support is provided by engineered fill overlying older alluvium or bedrock. Building areas
underlain with alluvial deposits and shallow groundwater will require relatively more
onerous foundation design, in addition to mitigative earthwork such as, but not necessarily
limited to fill surcharging, and/or other ground improvement.

In the event that the information concerning the proposed development plan is not correct
or any changes in the design, location, or loading conditions of the proposed structure are
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made, the conclusions and recommendations contained in this report are for the subject
site only and shall not be considered valid unless the changes are reviewed and
conclusions of this report are modified or approved in writing by this office.

The information and recommendations presented in this section are considered minimums
and are not meant to supercede design(s) by the project structural engineer or civil
engineer specializing in structural design. Upon request, GSI could provide additional
consultation regarding soil parameters, as related to foundation design. They are
considered preliminary recommendations for proposed construction, in consideration of
our field investigation, laboratory testing, and engineering analysis. We anticipate that the
wall loads of 1.5 to 3.0 kips/foot, and column loads of 5 to 50 kips will be utilized.

As previously indicated, foundation systems will be supported by engineered fill bearing
on older alluvium and/or granitic bedrock, left in-place alluvium below the groundwater
table, or left in place alluvium that has been improved by methods such as stone columns,
grouting, deep mixing, etc. Based on the as-built conditions, including area geology, soil
expansion, treatment of existing ground, and/or ground improvement, etc., GSI
recommends foundation design in accordance with the following categories:

Category | - Conventional slabs. Limited to very low to low expansive soil
conditions. Best suited for settlement Group Areas 1 and 2 (Planning Areas PA-1
and PA-3), excluding deep fill areas.

Category Il - Post-tension [PT] slab foundations. May be used for all expansive soil
conditions onsite, and may be used for settlement Group Areas 1, and 2, including
deep fill areas. May be used for structures within settlement Group Area 3,
dependant upon method or extent of ground improvement.

Category lll - Structural mat slabs and/or stiffened slabs per WRI (1981, 1996).
May be used for all expansive soil conditions onsite. May be used for settlement
Group Areas 1 and 2. May be used for Group 3 areas, dependant upon method or
extent of ground improvement.

Ancillary structures (benches, light poles, utility boxes) may use either these types, or
conventional spread footings for support.

Settlement Summary

For preliminary design purposes, a summary of potential foundation settlement is
presented in the following table.
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SETTLEMENT SUMMARY ESTIMATES*

older alluvium
(PA-1, PA-3)

differential in 40 feet for fills
up to 25 feet

1%-inch total, %-inch
differential in 40 feet for fills
up to 30 feet

2's-inch total, 1%-inch
differential in 40 feet for fills
between 30 to 50 feet

%s-inch differential in 40 feet for
fills up to 25 feet

%-inch total, %s-inch differential
in 40 feet for fills up to 30 feet

1%-inch total, % -inch
differential in 40 feet for fills
between 30 to 50 feet.

SETTLEMENT " STATIC PLUS SEISMIC
GROUP AREA Sl SAELIE DIFFERENTIAL SETTLEMENT
Group 1 - Fill over 1%i-inch total, %s-inch | Lessthan%-inchtotal,lessthan | % inch in 40 feet for fills up to

25 feet thick.

1% inches in 40 feet for fills
between 25 to 30 feet thick. May
be reduced to less than 1 inch in
40 feet when minimum relative
compaction for fill is 95 percent.

1%-inch differential in 40 feet for
fills between 30 to 50 feet. May
be reduced to 1 inch in 40 feet
when minimum relative
compaction for fill is 95 percent.

Group 2 - Fill over
Granitic bedrock
(PA-1, PA-3)

1%-inch total, less than %-
inch differential in 40 feet for
fills up to 25 feet

1'%-inch total, %-inch
differential in 40 feet for fills
up to 30 feet.

2's-inch total, 1%-inch
differential in 40 feet for fills
between 30 to 50 feet.

Less than %-inch total, less than
%s-inch differential in 40 feet for
fills up to 25 feet

%-inch total, %-inch differential
in 40 feet for fills up to 30 feet

1%-inch total, 9% -inch
differential in 40 feet for fills
between 30 to 50 feet

% inch in 40 feet for fills up to
25 feet thick.

1% inches in 40 feet for fills
between 25 to 30 feet thick. May
be reduced to less than 1 inch in
40 feet when minimum relative
compaction for fill is 95 percent.

1%-inch differential in 40 feet for
fills between 30 to 50 feet. May
be reduced to 1 inch in 40 feet
when minimum relative
compaction for fill is 95 percent.

Group 3, fill over
alluvium and shallow
groundwater table.
(PA-2)

Angular distortions of greater
than 1/480. With wait periods
on the order of at least 180
days, angular distortions
could be reduced to 1/480
with ground improvements.

Up to =6 inch total, and up to 2
to 4 inches differential over
40 feet. Seismic settlement
reduced with increased fill
surcharge (i.e., fill placed above
existing grade) and ground
improvement.

Reduce to 2 inches in 40 feet
(with ground improvement)

* Does not include foundation settlement due to applied footing loads.

It should also be kept in mind that drainage reversals could occur in areas underlain with
alluvium left in place below the groundwater table (Group 3 areas), when considering
post-construction static and seismic settlement, if relatively flat yard drainage gradients are
not periodically maintained by the maintenance department, owners, and/or other
interested/affected parties. Similarly, gravity flow utilities in areas underlain by alluvium are
also subject to possible drainage reversals or deflections, considering the magnitude and
angular distortions of settlement reported herein.
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Foundation Category | (i.e., Very Low Expansive Soils, Settlement Group Areas 1

and 2)

Conventional Slabs

The following foundation construction recommendations are presented as a minimum
criteria from a soils engineering viewpoint for very low expansive soils consisting of
engineered fill over older alluvium, or granitic bedrock only. Recommendations by the
project's design/structural engineer or architect, which may exceed the soils engineer's
recommendations, should take precedence over the following minimum requirements.
These are for conventional foundations of ancillary structures (other than buildings) that
need not comply with criteria for foundations on expansive soils per Code.

1. Continuous footings should be founded at a minimum depth of 12 and 18 inches
below the lowest adjacent ground surface bearing properly compacted fill, for one-
or two-story floor loads, respectively. All footings should be reinforced with a
minimum of two No. 4 reinforcing bars at the top and two No. 4 reinforcing bars at
the bottom (four bars total). Reinforcement of Isolated footings should be provided
by the structural engineer. The depth of embedment is measured from the lowest
adjacent grade, and does not include slab underlayment or the landscape zone.

2. A grade beam, reinforced as above, and at least 12 inches square, should be
provided across any large entrance (garage, etc.). The base of the reinforced grade
beam should be at the same elevation as the adjoining footings.

3. Concrete slabs should be a minimum of 5 inches. Recommendations for floor slab
construction and the mitigation of moisture vapor transmission are presented in a
later section of this report.

4. Concrete slabs, including large building entrance areas, should be minimally
reinforced with No. 3 reinforcement bars placed on 18-inch centers, in two
horizontally perpendicular directions (i.e., long axis and short axis). All slab
reinforcement should be supported to ensure proper mid-slab height positioning
during placement of the concrete. "Hooking" of reinforcement is not an acceptable
method of positioning.

5. The slab and footing subgrade should be free of loose and uncompacted material
prior to placing concrete.

6. Soils generated from footing excavations to be used onsite should be compacted
to a minimum relative compaction 90 percent of the laboratory standard
(ASTM D 1557), whether it is to be placed inside the foundation perimeter or in the
yard/right-of-way areas. This material must not alter positive drainage patterns that
direct drainage away from the structural areas and toward the street.
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7. Footings should maintain a horizontal distance, X, between any adjacent
descending slope face and the bottom outer edge of the footing. The horizontal
distance, X, may be calculated by using X = H/3, where “H” is the height of the
slope. X should not be less than 7 feet, nor need not be greater than 40 feet.
X may be maintained by deepening the footings. Setbacks should minimally
conform to Section 1808.7.2, and 1808.7.3 of the 2016 CBC (CBSC, 2016)
guidelines as applicable, unless specifically superceded herein.

Stiffened Slabs

All foundations supported by expansive soils (as defined per Section 1803.5.3 of the
2016 CBC), shall be in compliance with Section 1808.6 of the 2016 CBC (CBSC, 2016),
and the findings of this report, including the above recommendations for conventional
slabs.

For a typical slab designed with interior ribs, or stiffeners, the slab should minimally be at
least 5 inches thick. The ribs should be provided in both transverse and longitudinal
directions. The interior rib spacing and depth should be provided by the project structural
engineer. The perimeter beams, however, should be embedded as specified in the
post-tension slabs section of this report, and in consideration of the building type. The
embedment depth should be measured downward from the lowest adjacent grade surface
to the bottom of the beam. Please note that stiffener beams will tend to make water vapor
retarder installation more complex.

Foundation Category Il - Post-tension Slab Foundations, Settlement Group Areas 1
and 2. Group 3 with Ground Improvement

Post-tension (PT) slab foundation may also be used to support the structure. PT slab
foundations should be designed in accordance with 2016 CBC (CBSC, 2016), the criteria
for the expansive soil conditions prevalent onsite, and per the PTI Method (3™ Edition).

The following table presents foundation design parameters for post-tensioned slab
foundations relative to a specific range of soil expansion potential in accordance with the
2016 CBC and the PTI Method (3" Edition). The following table presents foundation
design parameters for post-tensioned slab foundations relative to a specific range of soil
expansion potential in accordance with the 2016 CBC and the PTI Method (Latest Edition).

TABLE - POST-TENSION FOUNDATION DESIGN®

VERY LOW TO LOW
EXPANSION POTENTIAL

DESIGN PARAMETER®

e, center lift 9.0 feet
e, edge lift 5.2 feet
Ym center lift 0.3 inches
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TABLE - POST-TENSION FOUNDATION DESIGN®

DESIGN PARAMETER " EXPANSION POTENTIAL
Ym edge lift 0.7 inch
Bearing Value 1,000 psf
Lateral Pressure 250 psf
Subgrade Modulus (k) 100 pci/inch
Minimum Perimeter Footing Embedment @ 12 inches

M Internal bearing values within the perimeter of the post-tension slab may be increased to 1,500 psf for
a minimum embedment of 18 inches, then by 20 percent for each additional foot of embedment to a
maximum of 2,000 psf.

@ As measured below the lowest adjacent compacted subgrade surface.

® post-tension slab design should also be evaluated with respect to the potential differential settlements
provided in this report.

Note: The use of open bottomed raised planters adjacent to foundations will require more onerous design
parameters.

The parameters are considered minimums and may not be adequate to represent all
expansive soils/drainage conditions such as adverse drainage and/or improper
landscaping and maintenance. The above parameters are applicable provided the
structure has positive drainage that is maintained away from the structure. In addition, no
trees with significant root systems are to be planted within 15 feet of the perimeter of
foundations. Therefore, it is important that information regarding drainage, site
maintenance, trees, settlements, and effects of expansive soils be passed on to
maintenance staff, owners, affected/interested parties. The values tabulated above may
not be appropriate to account for possible differential settlement of the slab due to other
factors, such as excessive settlements. If a stiffer slab is desired, alternative
Post-Tensioning Institute ([PTI] latest edition) parameters may be recommended.

Foundation Category Ill - Structural Mat Foundations, Settlement Group Areas 1
and 2. Group 3 with Ground Improvement

As previously, indicated soils within the influence of the proposed structures are generally
considered to be very low to possibly low expansive. However, settlement potentials due
to the presence of left in place alluvium in settlement area 3 (Planning Area PA-2) generally
exceed the tolerance of a typical slab on grade foundation system. As such, a mat slab
foundation may be considered in these areas.

A structural mat-type foundation slabs should be a minimum of 10 inches in thickness, and
in accordance with the structural engineer, and also be reinforced with a double mat of
rebars at the spacing recommended by the structural engineer. Footings should be
embedded as indicated herein, below the lowest adjacent grade into properly compacted
fill, unless expansive soil conditions dictate deeper embedments as discussed in a
following section. The need and arrangement of grade beams will be in accordance with
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the structural consultant’s recommendations. Alternative uniformthickness mat slabs may
be used in the design if the structural consultant can demonstrate that the alternative is
equivalent to the recommended mat slab/footing. All mat-type designs should resist
differential settlement and expansive soil conditions as explained herein.

Recommended design parameters used in the design of WRI foundations (WRI, 1996) and
slabs-on-grade are provided in the following table.

WRI DESIGN PARAMETERS
Effective Plasticity Index* 20
Unconfined Compressive Strength* 1,000 psf (0.5 tsf)

Modulus of Subgrade Reaction 100 pci
Settlement Potential see Text

Resistance Value (R-value)* 38
Minimum Slab Thickness 6 inches

Minimum Steel Reinforcement Double Mat of Steel Reinforcement Bars
per Structural Engineer per Structural Consultant

* To be re-evaluated upon completion of grading.

For this method, either a uniform thickness foundation (UTF) or mat may be used.
Alternatively, the slab (in plan view) may be divided up into at least quarters and grade
beams should be used to enhance the strength of the slab to resist the expansive soll
forces. The foundation bearing capacity and other geotechnical parameters previously
provided in this report are still applicable.

Perimeter cut-off walls may be incorporated into the UTF design and should be 18 inches
deep for the medium to highly expansive soil conditions evaluated onsite. The cut-off walls
may be integrated into the slab design orindependent of the slab. The cut-off walls should
be a minimum of 6 inches thick. The bottom of the perimeter cut-off wall should be
designed to resist tension, using reinforcement per the structural engineer.

Slab Subgrade Pre-Soaking

Pre-moistening of the slab subgrade soil is recommended for these soil conditions. The
moisture content of the subgrade soils should be equal to or greater than optimum
moisture to a depth equivalent to the exterior footing depth in the slab areas (typically
12 inches for very low to low expansive soils). Pre-moistening and/or pre-soaking should
be evaluated by the soils engineer 72 hours prior to vapor retarder placement. In
summary:
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EXPANSION CONSTRUCTION SOIL MOISTURE
INDEX PAD SOIL MOISTURE METHOD RETENTION

Periodically wet or cover

Wetting and/or with plastic after trenching.
reprocessing Evaluation 72 hours prior to

placement of concrete.

Upper 12 inches of pad at
Very Low (0-20) [or above soil optimum
moisture

Periodically wet or cover

Wetting and/or with plastic after trenching.
reprocessing Evaluation 72 hours prior to

placement of concrete.

Upper 12 inches of pad soil
Low (21-50) moisture 2 percent over
optimum

SOIL MOISTURE CONSIDERATIONS

GSI has evaluated the potential for vapor or water transmission through the slabs, in light
of typical floor coverings and improvements. Generally, slab moisture emission rates
range from about 2 to 27 Ibs./1,000 square feet from a typical slab (Kanare, 2005), while
most floor covering manufacturers recommend about 3 1bs./24 hours as an upper limit.
Thus, the client will need to evaluate the following in light of a cost versus benefit analysis
(tenant complaints and repairs/replacement), along with disclosure to owners.

Considering the proximity of groundwater, potential for perched groundwater to occur, E.I.
test results, anticipated typical water vapor transmission rates, and floor coverings and
improvements (to be chosen by the client) that can tolerate those rates without distress,
the following alternatives are provided:

. Concrete slabs should be thicker than the minimum specified herein.

. Concrete slab underlayment should consist of a 15-mil vapor retarder, or equivalent,
with all laps sealed per the 2016 CBC (CBSC, 2016) and the manufacturer’s
recommendation. The vapor retarder should comply with the ASTM E 1745 -
Class A criteria, and be installed in accordance with ACI 302.1R-04, and ASTM
D 1643.

. The 15-mil vapor retarder (ASTM E 1745 - Class A) shall be installed per the
recommendations of the manufacturer, including all penetrations (i.e., pipe, ducting,
rebar, etc.).

. The vapor retarder should be underlain with 2 inches of washed sand, and should
be overlain by a 2-inch thick layer of washed sand (SE>30).

. Concrete should have a maximum water/cement ratio of 0.50. This does not
supercede the 2016 CBC (CBSC, 2016) for corrosion or other corrosive
requirements. Additional concrete mix design recommendations should be
provided by the structural consultant and/or waterproofing specialist. Concrete
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finishing and workablity should be addressed by the structural consultant and a
waterproofing specialist.

. Where slab water/cement ratios are as indicated above, and/or admixtures used,
the structural consultant should also make changes to the concrete in the grade
beams and footings in kind, so that the concrete used in the foundation and slabs
are designed and/or treated for more uniform moisture protection.

. Owner(s) should be specifically advised which areas are suitable for tile flooring,
wood flooring, or other types of water/vapor-sensitive flooring and which are not
suitable. In all planned floor areas, flooring shall be installed per the manufactures
recommendations.

. Additional recommendations regarding water or vapor transmission should be
provided by the architect/structural engineer/slab or foundation designer and
should be consistent with the specified floor coverings indicated by the architect.

Regardless of the mitigation, some limited moisture/moisture vapor transmission through
the slab should be anticipated, and areas potentially using moisture sensitive floor
coverings and/or moisture sensitive storage, should be identified construction crews may
require special training for installation of certain product(s), as well as concrete finishing
techniques. The use of specialized product(s) should be approved by the slab designer
and water-proofing consultant. Atechnical representative of the flooring contractor should
review the slab and moisture retarder plans and provide comment prior to the construction
of the foundations or improvements.

Corrosion and Concrete Mix

Upon completion of grading, laboratory testing should be performed of site materials for
corrosion to concrete and corrosion to steel. Soils with negligible to moderate levels of
sulfate content are present near the surface. As such, the use of Type V concrete is not
required per 2016 CBC, as well as ACI 318-14, on a preliminary basis. Additional
comments may be obtained from a qualified corrosion engineer.
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Geotechnical - Geologic « Coastal « Environmental

5741 Palmer Way e Carlsbad, California 92010 ¢ (760) 438-3155 « FAX (760) 931-0915 ¢ www.geosoilsinc.com

October 6, 2016

W.0. 6960-A-SC
Ocean Breeze Ranch
5820 West Lilac Road
Bonsall, California 92003
Attention: Mr. Jim Conrad
Subject: Geotechnical Evaluation for Ocean Breeze Ranch, Bonsall, San Diego

County, California
Dear Mr. Conrad:

In accordance with your request and authorization, this report presents the results of
GeoSoils Inc.’s (GSI's) geotechnical evaluation for the Ocean Breeze Ranch property in
the community of Bonsall, San Diego County, California. The purpose of the study was to
evaluate the on-site geotechnical and geologic conditions and their impacts on proposed,
residential use site development, from a geotechnical viewpoint.

EXECUTIVE SUMMARY

Based on our review of the available data (see Appendix A), as well as field exploration
(see Appendix B), seismicity analysis (see Appendix C), and geologic and engineering
analysis, the proposed development of the property appears to be feasible from a
geotechnical viewpoint, provided that mitigation measures presented in the text of this
report are properly incorporated into design and construction of the project. The most
significant elements of this study are summarized below:

. The planned development generally consists of five (5) planning areas (PA-1,
through PA-5) distributed throughout the property. Planning Areas PA-1, PA-2, and
PA-3, include the construction of approximately 360 single-family residential
structures, and associated improvements. Planning Areas PA-4 and PA-5 generally
consist of approximately thirty (30) larger estate-size building lots, and associated
improvements.

. The site occupies the southern flank of a portion of the San Luis Rey River valley,
consisting of a relatively flat-lying valley floor to the north, with bedrock highland to
the south. Flat-lying ground in the vicinity of (primarily north of) Dulin Ranch Road,
and generally within the 100-year flood plain, is underlain with Holocene alluvial
sediments. Lower slopes descending to the valley floor, and flatter than about
4:1 (horizontal:vertical [h:v]) are developed on deposits of



Quaternary (Pleistocene)-age older alluvium (stream terrace deposits). Steeper
slopes and upland areas are underlain with granitic bedrock.

. In general and based upon the available data to date, regional groundwater is not
expected to be a major factor in development of the more elevated portions of the
site (i.e., areas underlain with deposits of older alluvium and/or granitic bedrock).
Within lower-lying areas underlain with alluvium, groundwater was encountered at
depths ranging from approximately 11'2to 1872 feet below existing grade within the
San Luis Rey River drainage area, to slightly deeper, perched water tables within
adjoining tributary drainages, and is anticipated to be a concern during
development in these areas, including any deep utilities. This corresponds to
elevations ranging from about 178 to 179 feet above Mean Sea Level (MSL) within
the San Luis Rey River drainage in the vicinity of Planning Area PA-3. Additionally,
owing to the relatively cohesionless nature of near-surface soils, perched
groundwater/sloughing should be anticipated during excavation.

. The presence of landslide deposits, slumps, or other significant forms of mass
wasting were not observed within the site.

. GSI’s review and field exploration indicates no known active faults are crossing the
site, and the site is not located within an Alquist-Priolo Earthquake Fault Zone
(Bryant and Hart, 2007). However, strong shaking should be anticipated should an
earthquake occur on one of the nearby regional active faults, and liquefaction
effects within alluvial soils should be anticipated, if not mitigated.

. The proposed structures and foundations, as well as other supporting infrastructure
should be designed to resist seismic forces and deformation in accordance with the
criteria contained in the 2013 California Building Code ([2013 CBC], California
Building Standards Commission [CBSC], 2013). Based on our site-specific seismic
hazard analysis, appropriate seismic design parameters are provided herein.

. Based on our analysis, the potential for liquefaction to adversely affect those
portions of the site underlain with older alluvium and/or granitic bedrock is
considered low. Regardless, some seismic induced deformation should be
anticipated due to densification, and will be discussed herein. Owing to the depth
to groundwater, relatively low density, grain size, young age and lack of
cementation, the potential for liquefaction and seismic densification to adversely
affect those portions of the site underlain with younger alluvium is higher, when
subjected to the design level earthquake, based on the available data.

. Based upon our experience in this area, and the seismic refraction data obtained,
assuming a DIL, or equivalent, bedrock within cut areas of the site appear to be
rippable (i.e., seismic velocities of less than about 6,000 feet per second [fps]) at
depths ranging up to +30 feet from existing grade. Rock breakers and/or blasting
should be considered during preliminary planning and budgeting for excavation
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depths (including foundations and utilities) greater than about +=30 feet from
existing grade, on a preliminary basis.

. Using the 3,800 fps cut-off for non-rippable trenching, assuming a CAT 235 hoe, or
equivalent, it is likely that some areas will require blasting (e.g., “line-shooting”) for
trenching of utilities onsite. Seismic velocities near, or exceeding 3,800 fps
generally occur at depths ranging from depths as shallow as =9 feet, to as deep as
about =38 feet from existing grade. A conventional backhoe would likely encounter
practical refusal at shallower depths.

. Excavation within bedrock areas exhibiting a seismic velocity of >5,000 fps will
generate appreciable quantities of oversize rock >12 inches in size, requiring
specialized placement techniques during grading. In addition, hard rock requiring
blasting, rock breakers, etc., may not be entirely precluded from occurring near the
surface, and may also generate oversize rock. Accordingly, oversize rock
(<24 inches in size), may be placed in fills deeper than 10 feet from finish grade,
subject to governing agency approval, or may be crushed to reduce their size for
standard fill placement. Considering the thickness of proposed fills and the
proximity of groundwater below existing grade, there are limited areas on the
project that willaccommodate the hold-down distance of 10 feet below finish grade,
and that have significant volume for oversize material placement. Thus, onsite
crushing of oversize materials to less than 12 inches may be necessary. This
condition will need value engineering to evaluate the feasibility of either oversize
rock placement and/or crushing oversize materials onsite.

. Representative samples of near surface site soils were tested for expansion
potential. The Expansion Index (E.l.) test was performed in general accordance
with ASTM Standard D 4829. The laboratory test results indicate that the soll
expansion potentials are generally very low (E.l. 0 to 20). However, this does not
preclude the presence of higher expansive soils locally onsite.

. Representative samples of site material has also been evaluated for corrosion,
soluble sulfate, etc. Laboratory testing indicates that site soils generally have a
negligible (not applicable) sulfate exposure to concrete, per Table 4.2.1 of
ACI318-11 (perthe 2013 CBC [CBSC, 2013]), and the use of Type V cement is not
required. Corrosion testing (pH/resistivity) indicates that the soils are slightly
alkaline (pH of 6.45 to 6.99) with respect to soil acidity/alkalinity, and is mildly
corrosive to ferrous metals when saturated (saturated resistivity of 1,800 to
3,400 ohm-cm [California Highway Design Manual, 2012]). Chloride content of the
soil was measured as 122 to 192 ppm, which is slightly elevated. Alternative testing
methods and additional comments should be obtained from a qualified corrosion
engineer with regard to foundations, piping, etc. Additional corrosion testing should
be performed at the completion of site grading to further evaluate geotechnical pad
characteristics.
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. A settlement analysis was performed for three (3) general, as-built conditions
anticipated onsite, in consideration of both static and dynamic settlement. Group 1
areas (i.e., lower elevations of Planning Area PA-5, and a portion of Planning
Area PA-2) would consist of engineered fills placed over older alluvium, Group 2
areas (i.e., Planning Areas PA-1, PA-2, and PA-4, and the upper elevations of PA-5)
would generally consist of engineered fills placed over granitic bedrock, and Group
3 areas (Planning Area PA-3) would be where portions of the site overly alluvium
below the groundwater table. Group 3 areas may also display an increased
potential to be affected by lateral spreading during a seismic event. A discussion
of settlement potential for each general area is presented in the text of this report.
Due to high estimated settlements within Planning Area PA-3, additional review and
field investigation is recommended.

. It should be kept in mind that drainage reversals could occur, when considering
post-construction static and seismic settlement, if relatively flat yard drainage
gradients are not periodically maintained in areas underlain by alluvium. Similarly,
gravity flow utilities in areas underlain by alluvium are also subject to possible
drainage reversals or deflections, considering the magnitude and angular
distortions of settlement reported herein.

. The treatment of existing ground prior to fill placement for specific areas of the site
will vary according to each of the following two (2) general cases:

Case | - Areas underlain with near surface, older alluvium, and/or granitic
bedrock.

Case Il - Areas underlain with loose alluvium and a shallow groundwater
table (i.e., alluvium left in place below the groundwater table).

A discussion of specific recommendations for each case is included in the text of
this report.

. Given the potential for settlement, expansive soils and lateral movement due to the
design basis earthquake, Planning Area PA-5 should be further evaluated using a
truck mounted drill rig.

. All existing structures, utilities, deleterious debris, and vegetation should be
removed from the site and properly disposed, should settlement-sensitive
improvements be proposed within their influence. It should be noted that the
2013 CBC (CBSC, 2013) indicates that for fill placed under the purview of the
grading permit, removals of unsuitable soils be performed across all areas to be
graded, not just within the influence of the structure. Relatively deep removals may
also necessitate a special zone of consideration, on perimeter/confining areas. This
zone would be approximately equal to the depth of removals, if removals cannot be
performed onsite or offsite to mitigate site perimeter conditions or existing utilities.
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Thus, any settlement-sensitive improvements (walls, curbs, flatwork, etc.),
constructed within this zone, may require deepened foundations, reinforcement,
etc., or will retain some potential for settlement and associated distress. Current
conditions indicate compressible colluvium, alluvium, weathered older alluvium, and
bedrock, which should be included in remedial grading efforts.

In general, support of the new building(s) and structures may be provided entirely
by engineered and compacted fill. As discussed herein, onsite soils appear to be
very low, to possibly low expansive. However, the potential for higher expansive
soils cannot be precluded locally.

Based on the underlying conditions supporting engineered fills onsite, the as-built
conditions will likely result in at least three (3) different foundation
design/construction scenarios. Refer to the foundation recommendations sections
of this report. These foundations will require various ground treatments
(recompaction, improvement, overexcavation) prior to placement, and discussed
herein.

Retaining wall design and construction recommendations are provided herein.
Onsite soils are generally very low expansive, to possibly low expansive, and
appear suitable for wall backfill, without select import, subject to verification testing.

Recommendations for concrete (PCC) and asphaltic concrete (AC) pavements are
be provided. The majority of site soils anticipated at finish subgrade elevations are
anticipated to be relatively sandy, and are considered to provide relatively good
subgrade support for roadways. As such, County minimum pavement sections
should be anticipated.

Storm water infiltration feasibility was evaluated for each of the three (3) dominant
geologic units onsite (alluvium, older alluvium, and granitic substrates). Based on
our evaluation, hydraulic conductivities generally allow for full infiltration within
alluvium, and older alluvium substrates, with partial infiltration feasible for bio basin
design in granitic substrates.

Adverse geologic structures that would preclude project feasibility were not
encountered. However, the potentially liquefiable and compressible deposits of
alluvium will require more investigation in order to develop a program of ground
mitigation and/or specialized foundation/infrastructure designs, as discussed herein.

The project design features presented in this report should be incorporated into the
design and construction considerations of the project. If the design information
and/or assumptions used as a basis for the geotechnical recommendations do not
reflect current design information, GSI suggests a review of the current design(s)
and modification of the geotechnical recommendations as needed.
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The opportunity to be of service is sincerely appreciated. If you should have any
questions, please do not hesitate to contact our office.

Certlfied

Engineering
:: 5 Geologist

Robert G. Crisman
Engineering Geologist, CE

Engineering Geolog
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GEOTECHNICAL EVALUATION FOR
OCEAN BREEZE RANCH
BONSALL, SAN DIEGO COUNTY, CALIFORNIA

SCOPE OF SERVICES

The scope of our services has included the following:

1.

Review of available soils and geologic data for the site and site area, including
in-house documents, and other referenced material, as well as our previous
feasibility evaluation for the site (see Appendix A).

Review of the current 100-scale “preliminary grading plan,” prepared by Project
Design Consultants (PDC, 2016).

Geologic reconnaissance and geologic mapping of the site.

Subsurface exploration consisting of the excavation of eight (8) supplemental
exploratory test pits with a rubber tire backhoe, four (4) supplemental cone
Penetration Test (CPT) soundings, and 11 hollow stem auger borings. Samples
were retrieved from the test pits and hollow stem auger borings for laboratory
testing. The logs of the test pits, borings, and soundings are presented in
Appendix B, with exploration locations presented on Plate 1. The supplemental test
pits, borings, and CPT’s were performed in ord